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Analysing Understanding of the Repeative Programs in Viscuit Crafted
by Kindergarten Children
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Abstract: Nowadays, we recognize the importance of the programming education for young children. There-
fore, we need to unveil to what extent they can understand and make programs. Many studies on program-
ming education to preschool children report that they can make programs and they are motivated enough
when they do programming. However, there are few studies analyzing quantitatively what programs each
children make. Additionally, few studies research whether children can make programs understanding what
they are doing. Therefore, we gathered programs made by kindergarten children and analyzed whether they
made programs correctly. In this paper, we focused on the repetitive program coded in Viscuit. As a result,
we found that almost all children could make repetitive programs using 2 drawings and half of them could
make repetitive programs using 3 drawings.
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Fig. 1 Children playing coding with Cubetto. Programming
Cubetto to make it move by putting the blocks.
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Fig. 2 The interface of the viscuit.
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Fig. 3 How to make drawings move randomly and change.
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Fig. 4 The review time.
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Table 1 Implemented lessons in the school year 2017.

No. |HN#& Jihti H
L1-L4 |HEHOH) & 5H11H, 25H, 6 8H, 22H
L5-L6 |5 208&|7H 13 H, 10 H 26 H
L7-L9 |fznZAl 11 H9H, 30H, 12H 14 H
L10-L12 | 42 [aldzx 2018 £ 1 H 11 H, 18 H, 25 H
L13 | B HfilE 2H8H

x2 L vAYOREBES

Table 2 Time shcedule of each lesson.
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Table 3 Information in JSON files and the focuses for analysis.
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M5 HEEIEIC B0 5 MEOiH
Fig. 5 The teacher suggesting task in practice.

6 L7-PLIZBIIAfELIEMOTO T T 4

Fig. 6 The pictures and expected “Correct” program for the

L7-P1.

7 L7-P2 BB EIEMOTT T T L

Fig. 7 The pictures and expected “Correct” program for the

L7-P2.

8 L7-P3IlBUaiEIEMoOTO s T 4
Fig. 8 The pictures and expected “Correct” program for the
L7-P3.
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9 L8-PLIZBAfELIEMO TS T L
Fig. 9 The pictures and expected “Correct” program for the
L8-P1.

10 L8-P2IIBF AL IEMOTT ST L
Fig. 10 The pictures and expected “Correct” program for the
L8-P2.

0

11 L9-P1 BT AL IEHOTH T T L
Fig. 11 The pictures and expected “Correct” program for the
L9-P1.

12 L9-P2 IZBJ AL IEHO 707 T 4
Fig. 12 The pictures and expected “Correct” program for the
L9-P2.

ZA—=Ta v EELZEEFAL.
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=R 4 L7-L9 O#HEFEDMER
Table 4 The result of P of L7-L9.

N | Ef (A) (%) | &% (B) (%) | A+B (%)

L7 P1|52]| 33 (63.46%) 9 (17.31%) | 42 (80.77%)
P2 | 53| 31 (58.49%) | 13 (24.53%) | 44 (83.02%)

L8 P2|56| 34 (60.71%) | 11 (19.64%) | 45 (80.36%)
L9 P1|49| 28 (57.14%) | 18 (36.73%) | 46 (93.88%)
P2 |46 | 24 (52.17%) | 14 (30.43%) | 38 (82.61%)

£ 5 L7-9 O IAMEDRE
Table 5 The result of binomial test of L7-1L9.

A/N | &6 | #Ro%G | R p f#
L7 Pl | 33/52 - - - -
P2 | 31/53 1 12.5% | < 0.001
P3 - 1 12.5% -
L8 P1 - 243 4 1.64% -
P2 | 34/56 | 16384 36 0.22% | < 0.001
L9 P1 | 28/49 8 1 12.5% | < 0.001
P2 | 24/46 8 1 12.5% | < 0.001

RATHDH, N @WNRELDLTOT T AEZEE L2
RoO¥EERLTVD., “IEff (A)” O T LI3HRANABEO X
HADMTHESNT WD T Y5 L% 72RO N &
HEXRLTWD, B 6~K 12 12BWT, /RO AW
PEIHDHIRENT VWL LD TH L. Tz, “BF (B)”
DN T LIEDEADHE D R END AT A OMETILTE
TWAD, REMBATAPHEIELTCWDL 707 T L %o
RBONBEEETH D, “A+B” 13 “IEfE (A)” & “8&
B (B)” O&FTHAH. LT-P3 & L8-PLIZBWTIE, RE
CARTFED D> 720RBO 7075 MIRFEIRTWER
No7z.

FTRTOL v AVIZBWT 0% Z 2 HRIEAH, Zibhs
YR ENDEATAOMETEELTO 7T L EEHR LT
w7z (A+B). —5T, LERIKRO X 74 T % %17
LTz 413 L9-P2 # R & 60%HIt2CTH - 7.

T2, R5IFNFNDOL v XA BT AEDOELD
DR LAMESRICAER SN DR, Thehol v A
WKBWTIELLS 7a 77 L 2ER L-RIEOHKE b L1122
HMEZRT > 2R TH 5. “FER 1ZFNENROME L
RUELBSC, LEAEEHVTHAE R Eo/ b 212, IE
LABELOMERDNTELMHEEZRLTWS., L2
I, 2 0DBDOEALDE LORE, A DRI HIET A
EREEZLEE, DY) LMETIIZ Y- THD
(A=B A=B, A=B B=A, A=B A=A, A=B B=B,
A=A A=B, A=A B=A, A=A A=A, A=A B=B).
HNHATurT AOMEFIIEEIEINC L, FNEFN
D} H BAMERDFE U772 L v RIS AT X, “IFR
(A)” DNEIH LT 2 HMUE 24T > 725 R D p fEZ “p
E" 2L LTWAS, EDL Yy AIZBWTh, a7 F
LR T E AR OMIFEIIZVE V) TG o
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2. ZORERDPS, ERZHIIBARICEORE Lo T S
FTUENESTZDTIE RN &g nb. LoT, EEIEE
M b o> TEOMELOTOT T LA EfEoTVRDEEZL
ns.

ENFNOREIIBNT, MELEEL I ENTELR
PozBBOTa T ML, EEORNDOEIZREDR
FRTEZATHES TWAEIENLZWT LG ho /.
L7-P2 IZBWTIZ 9A4H, ASBOAFTRIEITETVRLED
1208, WD AT ADPEN TR WT BT 5 HhEN
M54 THo7z. D 4ZOREEIE AT BEPAREET
Holh, BIED AT A 2o Tz, L8P2I2BWVWTI
114, A=B, B=C, C=D FTIFT&ETWVWT, D% A
WKWRETWRWI T ARLEVD 8L TH - 72, B
X, BELDOOATATENP L TCWARENIHZHTHH 72
LO9-P1IZBWTIE, 34, ASBOATRITETWED
7EHS, WHED AT RDNENL T\ &I 2 FhEW
N3IZERETH-o72. L9-P2BVTIE, 841, A=B D
AHRNITETWDLDED, WA D AT AR DNEIL T\
WILEWDS T THY), To V=& T vk
BZoRERBS 14 TH 7.

5.2 BAHIE F) ORBTEDH

HHEHE (F) T, EERICE > TESNAIERDOR
(JSON 774 V%) 3EH. 22T, ZEHSIEFFNRF
NOBREANES 72707 T LDORT—FKL L DIEEflisT
EBENTWD, #YRLETLIZE{o 70 7T 4 123FHL
7o, &6, k8, x11, 12 3ZNFN L7, L8, L9D
HHHEEDKREZFE L TWVWE., FRAENOTFT— 4L, RE
DEALDOHEY W LT 5B A H 3 DHAY . Length of the
Longest Loop (LLL) 282\ CToHT L7z,

CZTLLL S 1 DA MIZAL D BT AT H DA
HE12VET VT T L EEoEBOBEELT
Wh, 2Fh), EEORANBIZRAS (A=B) (LLL =0)
L) AT AD, A OMEPEETS (A=A) (LLL=1)
LWV AT AL E- TV WEIEZERT 5.

CNEC OEBHIZENFNRLLL ® 70275 Ao 72
WoOBERLTWA, %" 1ZZFNZho LLL 2B 55
BOHEEGERLTWS, “PH (ZFEBAZ0 LLL ®» 71
TIGNM o2 AT A OHDOFHE2EL TS, LT,
WBEO “RREEET T L7, L8, LY BT ARED LLL »
5LLL =022 > TORBEEGEEL TV,

F/2, 87, K9, 10 1ZFNEFNO LLL OESAT, f#
DNz AT ADEDEEOGHeFR L TWb, ENEND
BER L% LLL ICfEo TT Y ¥ L IEAIERIEZFE 5 Th o
7o TS OFEERTEIRIC A H 3 DR TREE L ASHR T
FTLZENDH D0, BRITZEEIIIWY kv, L
L, ENEhofRI/Ns <, FFIZLLL 2 312 L Tk
TWIZFOMERIZ/NE VN, Lo THRERIZT W A H RO KT
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# 6 L7-F o LLL i}
Table 6 Summary of LLL differences in L7-F.

N =53
Length of Longest Loop <1 2 3
N 8 44 1

% 15.09% | 83.02% 1.89%
Sy 1.25 2.54 7

REEE 100.0% | 84.91% 1.89%

® T CTFHATAEO5A (L7-LLL2)
Table 7 Distribution of the number of glasses in LLL = 2 (L7).

N=44

AH A () AN (%)
2.00-2.20 30 (68.18%)
2.20-2.40 2 (4.54%)
3.00-3.20 1 (2.27%)
3.20-3.40 5 (11.36%)
3.40-3.60 1 (2.27%)
4.00-4.20 4 (9.09%)
8.00-8.20 1 (2.27%)

# 8 L8F o LLL 4§l
Table 8 Summary of LLL differences in L8-F.

N = 56
LLL <1 2 3 4 5 6
N# 16 13 23 2 1 1
% 28.57% | 23.21% | 41.07% | 3.57% | 1.79% | 1.79%
S 1.50 2.34 3.61 7 5 6

FAEE S 1100.0% | 71.43% | 48.22% | 7.15% | 3.58% | 1.79%

£ 9 PHAT RO (LS8-LLL2)
Table 9 Distribution of the number of glasses in LLL = 2 (L8).

N =13

A AEE ) AN (%)

2.00-2.20 8 (61.54%)

2.40-2.60 3 (23.08%)

3.00-3.20 1 (7.69%)

4.00-4.20 1 (7.69%)

B L2 LTV AREIBIZEREZ D o TR L E1E- T
WheEZ T — KT, KR ED X% T LLL %5
FLTWALEBICE LTI, MAEETEL {MEo iR, M
RICZED LLL BMERTE 2RO H L L EZ. 2O
L9102, LLL ICBERFAKRD 2 H A TE-> TWARIED
B, l%@ﬂ%%ﬁ%hﬁ&bt.

L7-F (HHHE) <, FEEBEEE#HE, HE CrAL
Qowxﬁiéﬁotiww%k (LLL = 2) O1ERIC
WOHAZ., BEGLREE [BLLETA2EMEIED F
Lid] EwvisoTIRRLZ.

FO6ICHOLNDE LT, 83.02%D R IEA LLL = 2 @
TURT T AR ELIENTETCVWS, LLL=2070 7

DN T VD AT ADFEKIE 254 ThHho72, %
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& 10 P R4

Table 10 Distribution of the number of glasses used in

L8-LLL = 3.
N =23
AN RE (FH) AN (%)
3.00-3.20 17 (73.91%)
4.00-4.20 3 (13.04%)
5.00-5.20 2 (8.70%)
10.00-10.20 1 (4.35%)

®11L 25 AAOFKE (LO-F)
Table 11 Summary of LLL diferences of A class in L9.

N =26
LLL <1 2 3 5
N 4 18 3 1
% 15.38% | 69.23% | 11.54% 4.85%
Sy 1.83 2.54 3.67 9
FAEEA | 100.0% | 85.62% | 16.39% 4.85%

®12 75 A BO#E (LYF)
Table 12 Summary of LLL diferences of B class in L9.

N =23
LLL <1 2 3 4 5
N 3 14 4 1 1

% 13.04% | 60.87% | 17.39% | 4.35 % | 4.35%
Ty 3.47 2.41 3.75 4 5
FREEIE | 100.0% | 86.96% | 26.09% | 8.7% 4.35%

DAL T THAH. FHE2.00-2.20 B—FEHEI L
L, 68.18%DRIBAZNICH/2AH. 2.00-2.40 FTEHD D
& T2 72%DEIEAS, FH LT 3MEKM D A F A TLLL = 2
DTATFILENEoTWE, 2O RS, LLL=2%
VE- 72BEIR DL CDBALD X /T D ER 2 PR L, ZE
IR L DA T A DHEEE/EN T2 EEZ .

LLL =3 #fE>TWwWaAREED 1 A/, LLL=3 071
T NENEDDICLBELRERO AT AT 3 THA, Ly
L, 2070772 Mib/zATAE7TTHA TDZ
ENS, ATA LB LTWEI)BICEST3ID TS0 s
FLITELREEDEZ NS,

CORBOESTWE AT A %2E 13 IR 7. [ UME
TDOAT AP ONFDLN TG, ZoZehs, FIE
SHEAEBIC AT REIE ANSITEEHITAH I LT,
BRI LLL = 31EA Z L ICB L T B W REMED D 5.

7, LLL < 1 OB OEMIC Fﬁbfﬁzuui’ﬁﬁ L7z
LZAH, BOZEBRICHE L T A EIBIE 84T 5 4T
Hovo. %@EP’Cl)\iQouL@fgd) WLIZF v L~
LTV, RUIORRICRT I L TE T W o,
34T 10O ELE SELEMEES> TV o7,
ik k912, BHEETREELS5 22500, EL®
Bl L7 B EA Z E DAL TV D

L8-F T, [HE i&%3OULﬁ§ LLL =3 Lo
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13 L7-LLL3 OfEdh
Fig. 13 The work of L7-LLL3.

Tur g axliol. BEEX 30D EOREM-TT
077 0%EoTAHAELEY) ] LEEAIRRL TV

EQILHDHEBY, LLL=20707 5 L1220 T
b7z AT DL 234 THALH., TO5AiNFEK I T
b5, FHF2.00-2.20 B—FHEHNEL L, 61.54%DR
BINIZH725. 240-2.60 T TEHO D L 85.34% DR 2
A, FHLT3ERBOATAKZTTO T T L EE>TWw
5. LLL=30787 I L5250 TlE, b= 2 HHD
P 3.61 THoT2. TOHANE 10 THDH. FHEK
3.00-3.20 X —FHEHL <, T3I%DREEHS I NITH 7=
B, INHIZXY), FNEFNROLLL 215> 7zRED % <
2, BULCTUT T LEFoTnWhLEERD,

LLL =5, 6122\ Tld, LLL & —3$ 5 /ND A HH
DR TTa T T LIMELENT WA, ZDOZ Enb, 3%
A5 LLLIZDOWT S, EEIE AT AL B0 L
DHEEZHM L TWDL EEZLND,

—H T, LLL=4 %fE>7-2 A (AR, BJE) DEEIC
DWTRIRINED AT A ZBZ 2775 LADEY iz L
TwWab., AR, BEWMESZZ AT HIEIR 14 DEELELETH
b, BETDHATADVE D 5005005, L7 OHMHH
EOLLL =3 0REER L L 912, flageEEPed LT
ﬁ%tLf%k#mb@énéﬁﬁﬁm&otﬂ%ﬁﬁ%
Zbihb,

F72, LLLS 1 ORBOIERICE L TEmE iR L7z &
A, #mDZEALERL %ﬁbfwélﬂum%ﬁwl%f
Holz. 11%4DOT T84T 3 DL EDRRDMEY K LIZTF
Vyytfwtﬁ,%%@ﬁ%%@@%KETXﬁ%ﬁ&
{, R LI TWiholz, 11%4DH)H3%1E 2D
DIEDRER L EAES D & LTW7228, DR A4
ADELN TV no7z, 5 H[IEBOELE S LM%
o TWihrh otz

L9 O HHGIEE, FEREICHS, BAROT =X —
aviefER I EEEE L. 22T, AVTARE, W
HIEE ICE Y. L CWABARMOKZ 1 2JE L. B2 5

A b AR AR IRRE A W E & L7 (R 15 72, £).

FNEND 7 T ADFERDFE 11, 12 THDH. FIIRT
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14 L8-LLL4 Offan (£ AR, £ :BE)
Fig. 14 The works of L8-LLL4.

9

29 9

©

15 LOOHMHE (£ 277 A A, i1 277AB)
Fig. 15 The free production of L9.

16 L8-LLL4 OfEdh (C W)
Fig. 16 The work of L8-LLL4.

, EE50 77 AThH, 5% EORIEALLL = 2 2L
L@ﬁLL% L7u I L EEoTwWh, F72, LLL =2
WKELT, bR TwbAFTLOFEIEZ T A AN 18 A
T254, 79 ABHM 14 NT241 THY, L7, L8 L kK&
W,

F72, LLL =522V TC, ZNFND 7 T AT1L AORNE
MPER L CTWA. 75 ABOREIZAS A5 TLLL =5
FEREETW, —F, 79 A AOREIZAT A% 9 H
fioTwad, ZOATA%ZE 16 | IRT. ZO7TT7 T4
WIEEBEHLTWA AT IRV, L >T, wETTO
L7, L8 THRAD AT AL ED AT A % ffio TG &
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